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Box No. I Basis of the report 



With regard to the language, this report is based on: 

the international application in the language in which it was filed 
a translation of the international application into 



□ 



which is the language of a translation furnished for the purposes of: 
j~j international search (Rules 1 2.3(a) and 23. 1 (b)) 
1 | publication of the international application (Rule 12.4(a)) 
| I international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report): 

\X\ the international application as originally filed/furnished 
\X\ the description: 

pages 1-10 as originally filed/furnished 

pages* received by this Authority on 

pages* received by this Authority on 

\X\ me claims: 

pages as originally filed/furnished 

pages* as amended (together with any statement) under Article 19 

pages* 11-15 received by this Authority on 20-01-2006 

pages* received by this Authority on 

(X| the drawings: 

pages 1-2 as originally filed/furnished 

pages* received by this Authority on 

pages* received by this Authority on 

I | a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

3. | | The amendments have resulted in the cancellation of: 

| I the description, pages 

the claims, Nos. 

1 1 the drawings, sheets/figs 

the sequence listing (specify): 

1 1 any table(s) related to the sequence listing (specify): 

4. {~ ] This report has been established as if (some of) the amendments annexed to this report and listed below had not been 

made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 



the description, pages 
the claims, Nos. 



□ 
□ 

□ _ 

□ the sequence listing (specify): 

□ any table(s) related to the sequence listing (specify): 



the drawings, sheets/figs 



If item 4 applies, some or all of those sheets may be marked "superseded ' 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive 
citations and explanations supporting such statement 



step or industrial applicability; 



1. Statement 

Novelty (N) 



Claims 
Claims 



YES 
NO 



Inventive step (IS) 



Claims 
Claims 



2, 2 Q 



YES 
NO 



Industrial applicability (IA) 



Claims 
Claims 



1-3Q 



YES 
NO 



2. Citations and explanations (Rule 70.7) 

The invention relates to a stainless steel heat exchanger with 
brazed connections. Normally, particularly aggressive fluxes 
are necessary due to the presence of chrome dioxide on 
stainless steel surfaces. In order to improve the 
brazeability, the contact surface comprises a material that 
allows a simpler brazing procedure than stainless steel. 

Reference is made to the following documents: 

Dl: GB820153 A 
D2: US4223826 A 
D3: GB2322323 A 
D4: WO03058142 Al 
D5: DE19805439 Al 

where Dl and D2 are considered particularly relevant. 

D2 teaches how stainless- steel components may be brazed to 
either stainless steel or another metal via a layer of copper 
plating acting as a primer for the solder. 

Dl relates to the problem that solder is prevented from 
wetting the components in a heat exchanger. The problem is 
solved by vacuum plating or chemical deposition of a layer of 
a metal or alloy on the surface before brazing. Nickel or 
copper are given as examples. The device according to Dl 
differs from the content of claim 1 in that the components are 
made of aluminium rather than stainless steel. Furthermore, 
although the main claim in Dl is not directed towards any 
specific kind of heat exchanger, the illustrated embodiment is 



•••/••» 
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Continuation of: Box V 

a tubular heat exchanger. 

In view of D2, it is obvious to a person skilled in the art to 
apply the solution according to Dl with a similar effect on a 
plate heat exchanger of a different material (stainless steel) 
with poor brazeability, thereby arriving at a device according 
to claim 1 and a manufacturing process according to claim 19 . 
Hence, the content of these claims does not involve an 
inventive step. 

The suitability of nickel in the brazing area of a steel 
component is not mentioned in D2, and is not considered to be 
an obvious choice in this case. Hence, the invention claimed 
in claims 2 and 20 is novel, is considered to involve an 
inventive step and to be industrially applicable. 

The remaining claims are merely considered to involve 
particular detail executions and steps obvious to a person 
skilled in the art. Therefore, the invention according to 
these claims is not considered to involve an inventive step. 
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Box No. Vm Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The term "includes" used in the characterising portion of 
claim 1 is vague and unclear and leaves the reader in doubt as 
to the meaning of the technical feature to which it refers, 
thereby rendering the definition of the subject-matter of said 
claim unclear (Article 6 PCT) . 

Claim 4 is trivial, stating that a brazed connection is 
achieved by a brazing process . 

Claim 13 does not give sufficient indication of just how the 
material is applied u by means of and during" the brazing 
process . 
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Claims 

1. A plate heat exchanger Including a number of heat 
exchanger plates (1, 1', 1"), which are arranged beside each 
5 other and connected to each other by means of a braze 
connection, 

wherein the heat exchanger plates (1, 1\ 1") are substantially 
manufactured in stainless steel containing chromium, 
wherein the plate heat exchanger Includes a number of port 
10 channels (4) extending through at least some of the heat 
exchanger plates, and 

wherein one or more of the port channels (4) are surrounded by 
a connection surface (5) for connection of the port channel to a 
pipe member (6), 

15 characterised in that the connection surface (5) includes a 
material that permits brazing of said pipe member (6) to the 
connection surface (5) in a more easy manner than to stainless 
steel, wherein said material is more reduction susceptible than 
chromium dioxide. 



2. A plate heat exchanger according to claim 1, characterised 
in that said material includes nickel. 



3. A plate heat exchanger according to anyone of claims 1 
25 and 2, characterised in that said material includes copper. 

4. A plate heat exchanger according to anyone of the 
preceding claims, characterised in that said braze connection of 
the heat exchanger plates is accomplished by a braze process. 



5. A plate heat exchanger according to anyone of the 
preceding claims, characterised in that said material is bound to 
the stainless steel through diffusion. 
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6. A plate heat exchanger according to claims 4 and 5, 
characterised in that said diffusion is accomplished during said 
braze process. 

5 7. A plate heat exchanger according to anyone of the 
preceding claims, characterised in that one of said heat 
exchanger plates (1, 1', 1") forms an outer heat exchanger 
plate (1 ') which has a respective outer surface area surrounding 
a respective port channel. 

10 

8. A plate heat exchanger according to claim 7, characterised 
in that said material is supplied to the outer surface area for 
forming said connection surface (5). 

15 9. A plate heat exchanger according to anyone of the 
preceding claims, characterised in that the plate heat exchanger 
includes a connection member (8; 9) at each port channel (4), 
wherein the connection member (8, 9) forms said connection 
surface (5). 

20 

10. A plate heat exchanger according to claims 7 and 9, 
characterised in that the connection member ( 8, 9) is attached 
to outer surface area. 

25 11. A plate heat exchanger according to anyone of claims 9 
and 10, characterised in that the connection member (8, 9) has 
a primary surface onto which said material is applied for forming 
said connection surface (5). 

30 12. A plate heat exchanger according to claim 11, 
characterised in that the primary surface has a rough surface 
finish, which is accomplished through abrasive blasting or any 
similar roughening process and which facilitates wetting of the 
primary surface with said material. 

35 
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13. A plate heat exchanger according to claims 4 and 12, 
characterised in that said material has been applied onto the 
primary surface by means of and during the braze process. 

5 14. A plate heat exchanger according to anyone of claims 9 to 
13, characterised in that the connection member (8,9) is 
substantially manufactured in a stainless containing chromium. 

15. A plate heat exchanger according to anyone of claims 9 
10 and 10, characterised in that the connection member (8, 9) is 

manufactured in an alloy substantially containing copper and 
nickel. 

16. A plate heat exchanger according to claim 15, 
15 characterised in that said alloy contains 55 to 95 percent by 

weight copper and 5 to 45 percent by weight nickel. 

17. A plate heat exchanger according to anyone of claims 9 
and 16, characterised in that the connection member is 

20 designed as a pipe nipple (8). 

18. A plate heat exchanger according to anyone of claims 9 
and 16, characterised in that the connection member is 
designed as a washer (8). 

25 

19. A method for manufacturing a plate heat exchanger 
including a number of heat exchanger plates, which are 
substantially manufactured in stainless steel containing 
chromium, and including a number of port channels extending 

30 through at least some of the heat exchanger plates, 

wherein one or more of the port channels are surrounded by a 
connection surface for connection of the port channel to a pipe 
member, 

wherein the method includes the steps of: 
35 applying a material, which forms the connection surface and 
which permits brazing of said pipe member to the connection 
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surface in a more easy manner than to stainless steel, wherein 
said material is more reduction susceptible than chromium 
dioxide, 

arranging the heat exchanger plates beside each other, and 
5 joining the heat exchanger plates to each other by means of a 
braze connection. 

20. A method according to claim 19, wherein said material 
includes nickel. 

10 

21. A method according to anyone of claims 19 and 20, 
wherein said material includes copper. 

22. A method according to anyone of claims 19 to 21, wherein 
15 said connection step includes a braze process with brazing of 

the heat exchanger plates at vacuum-like pressure conditions or 
in an atmosphere with substantially inert gas or a reducing gas. 

23. A method according to anyone of claims 19 to 22, wherein 
20 the brazing is performed in such a manner that said material is 

bound to the stainless steel through diffusion. 

24. A method according to anyone of claims 19 to 23, wherein 
one of said heat exchanger plates forms an outer heat 

25 exchanger plate having a respective outer surface area 
surrounding a respective port channel and wherein said 
application step includes that said material is applied to the 
outer surface area for forming said connection surface. 

30 25. A method according to anyone of claim 19 to 24, wherein 
one of said heat exchanger plates forms an outer heat 
exchanger plate having a respective outer surface area 
surrounding a respective port channel and wherein the method 
includes the step of: 
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applying a connection member to the outer surface area at each 
port channel before said connection step, wherein the 
connection member forms said connection surface. 

5 26. A method according to claim 25, wherein the connection 
member has a primary surface and wherein said application step 
includes applying said material to the primary surface for 
forming said connection surface by means of and during said 
braze process. 

10 

27. A method according to claim 26, including the initial step 
roughening the primary surface through blasting or the like for 
accomplishing rough surface finish facilitating wetting of the 
primary surface by said material during said braze process. 

15 

28. A method according to claims 25 to 27, wherein the 
connection member (8, 9) is substantially manufactured in 
stainless steel containing chromium. 

20 29. A method according to claim 28, wherein the connection 
member (8; 9) is substantially manufactured in an alloy 
substantially containing copper and nickel. 

30. A method according to claim 29, wherein said alloy 
25 includes 55 to 95 percent by weight copper and 5 to 45 percent 
by weight nickel. 
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